wo 2016/115381 A1 [N I 000 000

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/115381 Al

21 July 2016 (21.07.2016) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
A61F 2/78 (2006.01) A61F 5/01 (2006.01) kind of national protection available): AE, AG, AL, AM,
. o . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
PCT/US2016/013458 DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
14 January 2016 (14.01.2016) KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
. MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . o
62/103,678 15 January 2015 (15.01.2015) Us (84) Designated States (unless otherwise indicated, for every
62/237,012 5 October 2015 (05.10.2015) Us kind Of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant: OSSUR ICELAND EHF [IS/IS]; Grjothals 5, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
110 Reykjavik (IS). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(71) Applicant (for MW only): OSSUR AMERICAS, INC. DK, EE, ES, FL FR, GB, GR, HR, HU, IL, IS, IT, LT, LU,
[US/US]; 27051 Towne Centre Drive, Foothill Ranch, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
California 92610 (US). SM, TR), OAPI (BF, BI, CF, CG, CIL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).
(72) Inventor: KLUTTS, Zachariah J.; 162 Almador, Irvine, .
California 92614 (US). Published:
(74) Agent: CASSELL, Justin J.; Workman Nydegger, 60 East with international search report (Art. 21(3))

South Temple, Suite 1000, Salt Lake City, Utah 84111
(US).

(54) Title: LINER FOR ORTHOPEDIC OR PROSTHETIC DEVICE
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LINER FOR ORTHOPEDIC OR PROSTHETIC DEVICE

[1]  FIELD OF THE DISCLOSURE

[2] The disclosure relates to a liner for orthopedic or prosthetic devices, and to a liner
structure including a core formed from a porous and compressible material, a breathable
first layer and a second layer formed from a polymeric emulsion having vapor permeability
and improved frictional characteristics.

[3] BACKGROUND

[4] Liners including vapor permeability and frictional characteristics exist_for
orthopedic and prosthetic devices exist including vapor permeability and frictional
characteristics, and serve as a padded interface between an orthopedic or prosthetic device
and skin of a user. While these liners exist, many must compromise vapor permeability
and frictional characteristics due to the limitations of materials involved. These solutions
must balance the costs of materials used, their characteristics, and the processes employed
for making the liners. Few solutions have been able to produce a liner that is low-cost,
simple to manufacture and possessing suitable characteristics including breathability,
compressibility or padding, and desirable frictional properties.

[5] U.S. patents 7,762,973 and 8,267,879 describe spacer elements for prosthetic or
orthopedic devices having a core, and a layer coated with a polymeric material, such as
silicone. The process for making such a liner or spacer element is time-consuming and
expensive. While the polymeric material works in providing friction against skin of a user
in a comfortable manner, the liner is less-breathable due to the air impermeability of the
silicone.

[6] SUMMARY

(71 The liner embodiments described may be used in a variety of prosthetic or orthotic
applications. The liner embodiments may also be provided with no relationship to a
particular prosthetic or orthotic device, and used in a variety of applications where
frictional control, breathability, compression or padding is required or desired.

[8] An embodiment of the liner preferably includes a compressible core and a second
layer formed by a polymeric or polyurethane emulsion. The core possesses greater rigidity

than the second layer, and both the core and second layer enable a transfer of air and vapor
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through their combined thickness. Both the core and the second layer are compressible,
and the second layer preferably has enhanced frictional properties to inhibit sliding against
a user’s skin when sweat is present. The second layer has a fine porous structure enabling
vapor transmission, while also having a compressible thickness for providing padding.

91 In variations of the core, additional fayers of foam or similar compressible materials
may be used having different rigidities so the liner can be tailored over its length to different
levels of compressibility depending on its intended application.

[10]1 A first laver, such as a hook-receivable material, may be secured to a first surface
of the core on a side opposite to a second side of the core with the second layer. The first
layer may extend over the entire first surface of the_core and may be laminated to the core
or otherwise adhered to the core to prevent separation therefrom.

[11] Variations of the second layer may include a plurality of apertures besides the
inherent porous structure of the second layer. The plurality of apertures further enhances
the breathability of the liner and may be in discrete locations where enhanced breathability
is required or may extend over the entire core. The apertures may be formed in a pattern
independent of any cell structure or porosity of the core.

[12] The second laver may be formed with varying thicknesses depending on areas
requiring greater padding or rigidity as the second layer itself has compressible properties.
The ditferent thicknesses may be formed by molding to create different thickness regions
or, the second layer may comprise different layers at particular areas to obtain the different
thicknesses. The second fayer may include areas having different density properties relative
to other areas, either with greater or reduced porosity.

[131 A surface of the second layer forms an ocuter surface of the liner, and may be
adapted to desirable frictional properties. The polyurethane emulsion may be modified to
have inherent frictional properties suitable for preventing migration along the skin of a user
when force 1s applied regardless of sweat or other skin conditions.

(14} In a vanation, the outer surface of the second layer may include a surface pattern
that improves friction and breathability of the liner and particularly the second layer. The
second fayer may include a pattern comprising a plurality of protrusions that space portions
of the second layer from the skin of the user, and create air channels between the areas of

the second layer without the protrusions and the skin of the user. The protrusions may be
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modified the frictional characteristics of the second layer in supplement to the inherent
frictional properties of the polyurethane emulsion.

[15] The core may be open-cell foam having a plurality of random pores and cells along
the surface thereof, and the second layer inherently has randorn and substantially small
pores located through its thickness irrespective of the pores and cells of the core. The foam
of the core and the second laver may comprise a cellular structure that allows them to
compress and recover in response to loading or applying the liner onto the anatomy of the
user.

(161 A mesh layer may be provided as an interface between the core and the second
layer. The mesh layer defines a surface pattern including a plurality of apertures extending
through a thickness of the mesh layer. The second layer impregnates the plurality of
apertures and extends through at least part of or through the entire thickness of the mesh
layer. The surface pattern of the mesh layer can form various channels or recesses that
extend only into a partial thickness of the mesh layer such that the second layer extends
into the channels or recesses to interlock with the mesh layer. The mesh layer may prevent
the second layer from occluding or damaging the foam layer of the core.

[17] The mesh layer is preferably laminated or adhered to the foam layer of the core.
The mesh layer is desirably porous and may be substantially more porous than the second
layer to avoid inhibiting breathability of the liner. The mesh layer may be substantially
thinner than the second layer and the core, and may be formed by a sleeve constructed of
a fabric including spandex, lvcra, nvlon, polyester, microfiber, three-dimensional fabrics,
and other suitable fabrics.

[181 A third layer may be provided as an interface between the core and the mesh layer.
The third layer is substantially thin and is laminated to both the core and the mesh layer.
(191  According to an embodiment, the liner defines a peripheral edge portion defined as
a substantially thinned region compared to regions of the liner outside the peripheral edge
portion. The peripheral edge portion may be defined as a compressed structure including
at least the second layer and the core. Any mesh layer or fabric layers may lack any
significant ability to be compressed. The compressed peripheral edge portion may be
provided to improve strength of the liner along its edges and channel any wvapor

transmission through regions bounded by the peripheral edge portion. The peripheral edge
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portion may include a crimped profile or other various profiles that can be molded through
compression of at least the second layer.

[20] A thickness of the liner may vary at least near the peripheral edge portion, and
various thicknesses may exist at other desirable locations. The core and various layers of
the liner may be formed to various profiles to accommodate corresponding profiles of
orthopedic and prosthetic devices.

21}  The liner may have a film layer located and defined along an outer surface of the
liner. The film layer may be a polyurethane film having a substantially smooth surface and
defined by a plurality of colors and textures selected by auser. The film layer is preferably
porous and is breathable. The film layer may be thermotformed to the core and cut into a
shape configured to fit the portion where the film color and texture is required. The film
laver covers only part of the surface of the liner and islands or portions are provided along
the surface of the liner.

221  Other methods, embodiments, and variations thereof are described in greater detail
in the following discussion.

{231 BRIEF DESCRIPTION OF THE DRAWINGS

[24] These and other features, aspects, and advantages of the present invention will
become readily apparent and better understood in view of the following description,
appended claims, and accompanying drawings.

251 Fig 11saplan view of a liner according to an embodiment of the disclosure.

261 Fig 2 is a schematic cross-section view of an embodiment of the liner.

[271 Fig 3 is a schematic cross-section view of another embodiment of the liner.

[281 Fig. 4 1s a schematic view of mesh layer of Fig. 3 impregnated with matenial from
a second layer.

291  Fig 5A s adetail view of section Vin Fig. 1.

[30] Fig 5B is a schematic cross-sectional view of the detail view of Fig. 1.

31} Fig 61s asectional elevational view of section VIin Fig. 1.

[32]1 Fig 7 is a schematic cross-sectional view of a liner structure.

[33] Fig 81saplan view of a liner having a variation of the structure in Fig. 7.

[34] Fig 9isacross-sectional taken along line IX-IX in Fig. 8.

[35] Fig 101isaplan view of a liner.
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[36] Fig. 11 is a perspective view of an orthopedic device arranged for receiving liners.
[37] Fig. 12 1is a perspective view of the orthopedic device of Fig. 11 including liners.
[38] DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

[39] A better understanding of different embodiments of the invention may be had from
the following description read with the accompanying drawings in which like reference
characters refer to like elements.

[40] Referring to the liner embodiment of Fig 1, the liner 10 defines a profile 12
generally corresponding to a shape of an orthopedic or prosthetic device (not shown). The
liner 10 has a side formed by a second layer 14 preferably comprising a polyurethane
emulsion. The second layer 14 may form a surface texture 16 molded or created from
protrusions of the material forming the second layer 14, as shown in more detail 1n Figs.
5A and 5B.

[41] Fig. 2 schematically shows a cross-section of an embodiment of the structure of the
liner 10. The liner 10 includes a core 26 formed from a porous and compressible material,
such as open celled polyurethane foam. The core 26 has first and second sides, with a first
layer 24 secured to the first side of the core 26, and a second layer 14 connected to the
second side of the core 26. The first layer 24 may be brushed polyester that is a hook
receivable material, as in a hook and loop fastener system. The second layer is preferably
formed from a polymeric emulsion such that the liner 10 permits a transfer of air and vapor
through the first layer 24, the core 26, and the second layer 14.

421 The core 26 may possess greater rigidity than the second layer 14, and both the core
26 and second layer 14 enable a transter of air and vapor through their combined thickness.
The core 26 and the second layer 14 are compressible and the second layer 14 has enhanced
frictional properties such as frictional resistance to forces by inhibiting sliding against a
user’s skin when sweat is present. The second layer 14 has a fine porous structure enabling
vapor transmission, while having a compressible thickness providing a layer of padding in
supplernent to the padding of the core 26.

[43]1 In varnations of the core 26, additional layers of foam (or similar compressible
materials) may be used having different rigidities so the liner can be tailored over its length
to different levels of compressibility depending on its intended application. The core may

be open-cell foam having a plurality of random pores along the surface thereof, and the
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second layer also has random pores located through its thickness irrespective of the pores
of the core. The foam of the core and the second layer may have a cellular structure that
allows them to compress and recover in response to loading or applying the liner onto
anatomy of the user.

441 The first layer 24 may extend over the entire first side of the core and be laminated
to the core or otherwise adhered to the core to prevent separation therefrom. The first layer
advantageously can secure to hook material on the corresponding orthopedic or prosthetic
device, inlubiting sliding or migration of the liner relative to the device.

(451 Vanations of the second layer 14 may include a plurality of apertures besides the
inherent porous structure of the second layer 14, The plurality of apertures enhances
breathability of the liner 10 and may be in discrete locations where enhanced breathability
is required, or they may extend over the entire second side of the_core 26. The apertures
may bhe formed in a pattern and independently of any cell structure or porosity of the core
26.

[46] A surface of the second layer forms an outer surface of the liner, and may be
adapted to desirable frictional properties. The polyurethane emulsion may be meodified to
have inherent frictional properties suitable for preventing migration along skin of a user
when force 1s applied.

[471 Examples of the polyurethane emulsion forming the second layer are described in
at least U5 patent 4,746,084, granted May 24, 1988, and U.S. patent 5,798,165, granted
August 25, 1998,

[48] Fig 3 shows another embodiment of the liner 100 including different layers to those
of the liner 10 of Fig. 2. It will be understood that neither the liner 10 nor the liner 100
must include each of the layers described in connection thereof, but various modifications
may be made according to the layers discussed herein. The liner 100 may include a second
layer 114 secured to a mesh layer 130. The mesh layer 130 is between the core 122 and
the second layer 114, and a third layer 132 may be between the core 122 and the mesh layer
130. Asin the liner 10, the liner 100 includes a first layer 124 forming an opposed surface
to the surface defined by the second layer 114.

491  As shown in Fig. 4, the mesh layer 130 has a plurality of spaced apertures 134

arranged in a pattern. The second layer 114 may have portions 144 impregnating and
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interlocking the apertures 134 of the mesh layer 130. The portions 144 extend into the
apertures 134 through at least a portion of the thickness of the mesh layer, and preferably
extend the entire thickness of the mesh layer 130. The mesh layer 130 may also define a
plurality of channels or recesses 138 formed along a surface 136 of the mesh layer 130 into
which material of the second layer 130 may extend. The channels or recesses preferably
only extend within a portion of the mesh layer thickness.

50} The second layer 114 may be formed with varying thicknesses 140 corresponding
to areas requiring greater padding or nigidity as the second layer itself has compressible
properties. The thicknesses 140 may vary relative to a baseline 142 defined 10 Fig. 3 as
the maximum thickness. The thicknesses 140 are preferably arranged in a predetermined
manner and are distinguished over random variations of thickness due to production
methods.

[S1] The different thicknesses may be formed by molding at designated locations or
the second layer may comprise different layers at particular areas to obtain the different
thicknesses. The second layer includes areas that can have different density properties
relative to other areas, either with greater or reduced porosity.

[52] Asshown in Figs. 5A and 5B, the cuter surface of the second layer 14 may include
a surface pattern 16 that improves friction and breathability of the liner and particularly the
second layer. The second layer 14 may include a pattern comprising a plurality of
protrusions 18 that space portions 20 of the second layer from skin of the user, creating air
channels 34 between the areas 20 of the second layer without the protrusions and the skin
of the user. The protrusions 18 may be arranged to modify the frictional characteristics of
the second layer 14 in supplement to the inherent frictional properties of the polyurethane
emulsion. The protrusions 18 preferably extend from a minimurm or base thickness 32 of
the second layer 14, and are formed continuously with the material forming the second
layer 14.

[S31 Fig. 6 depicts how the liner forms a peripheral edge portion 22 defined as a
substantially thinned region compared to regions 36 of the liner outside the peripheral edge
portion 22. The peripheral edge portion 22 may be defined as a compressed structure
including at least the second layer 14 and the core 26. Any mesh layer or fabric layers may

possess varying levels of compressibility or may not be compressible. The peripheral edge
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portion 22 is adapted to improve the strength of the liner along its edges and channel any
vapor transmission through regions bounded by the peripheral edge portion. The peripheral
edge portion may include a crimped profile 30 or other profiles molded because of
compression of at least the second layer.

[S41 A thickness 28 of the liner may vary at least near the peripheral edge portion 22,
and various thicknesses may be at other desirable locations, as shown in Fig. 3. The core
and wvarious layers of the liner may be formed to different profiles to accommodate
corresponding profiles of orthopedic and prosthetic devices.

[SS]  Turning to the embodiment of Figs. 7-9, a liner has a structure including a film
layver on one of the outer surfaces of the liner. Fig 7 shows the basic liner structure 110
having a core 112 formed generally as in the liner structure of Fig 2. The structure 110
includes a first layer 116 likewise as in the liner structure of Fig. 2 and forms a first cuter
surface of the liner structure. The first layer is preferably constructed from a hook-
receivable or loop material, although it is not limited to such a layer type. The structure
110 further defines a film layer 115 located along a second outer surface of the liner, and
may have a color contrast from the first layer 116.

[56] The film layer 115 of the liner allows users to customize the colors of the liner as a
whole. While the fabric layer will probably be black, blue, tan or blue 10 color, as is
customary in orthopedic devices, the film can have many contrasting colors selected by the
user, including red, green, orange, blue, silver, gold, etc. Such an arrangement may entice
the user to wear the orthopedic device after having been able to personalize the color of the
liner.

[S71  The film layer may be a polyurethane film having a substantially smooth surface
and defined by many colors and textures selected by a user. The film layer is preferably
porous and is breathable. Examples of the film layer include Bemis OT100, OT260 and
OT100RS included and manufactured by Bemis Associates Inc. of Shirley, MA.

[SB]  The film laver may be thermoformed to the core and cut into a shape configured to
fit the portion where the film color and texture is required. As shown in Fig. 8, the film
layer 115 covers only part of the surface of the liner and islands or portions 120, 123, 125

are provided along the surface of the liner 118,
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[S91 The portions 120, 123, 125 may include a hook receivable material that is
thermotformed or laminated to the core 112 specifically at the location or the portions may
merely be exposed portions of the core 112. The hook receivable material of the portions
120, 123, 125 may comprise an intermediate layer 113 that extends over an entirety of a
surface of the core 112.

{601  The structure of Fig. 7 may be modified such that the hook receivable material 1s
located over the entirety of a second surface of the core 112 and the film layer 115 extends
thereover with the hook receivable material between the core and the film laver
Alternatively, the layer 113 may be sub-divided i1nto discrete portions only secured to the
core 112 at the areas where the film layer 115 are cut-out to form an opening 121 defining
the periphery to the portions 120, 123, 125, only being within the peripheral bounds defined
by the film layer 115. If the portions 120, 123, 125 include hook receivable material, they
may secure to hook material to engage other features to the liner. The portions may be
flush with the film, or may be recessed or raised relative to the film.

[61] The film laver may have a variety of surface textures including a smooth surface,
bumps, leather-like texture or grain, dimples, openings or any other suitable surface
texture. The surtace texture may be arranged to provide enhanced friction against a user’s
anatomy. The film layer is advantageous in that it may be substantially thin having an
exemplary gauge of 0.075 mum, with a range of 0.050 mm to 0.5 mm, and a nominal weight
of 90 ¢/m”2. The film layer is bonded and or lanminated to the core and can be bonded
and/or pressed to confirm to the shape of the core, as depicted in Fig. 8 in the liner 118.
[62] Fig 9 shows the relation of the film laver 115 to the core 112 in that the film layer
115 1s substantially thinner than the core, although it should be understood the core 1s not
limited to the thickness depicted but can take any thickness desired by a user. The
phiability of the filro layer 115 enables conforming to the core 112 so as not to impede the
function of the liner while enabling selective color and surface texture. The intermediate
tayer 113 is preferably thicker than the fim layer 115 n part due to the preferable
construction as to having hook receivable properties. The film layer 115 is substantially
thin in part to conform not only to the core but to any three-dimensional shape in which

the liner is formed (for example, bending to the shape of an orthopedic device).
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[63] Figs. 8 and 9 show how the edges 126 of the liner 118 may be radic frequency
welded to avoid the necessity of stitching or loose edges. The edges 126 of the liner may
be tapered, and due to the welding of at least the film layer 115, the intermediate layer 113
and the first layer 116, are integrally formed because they are inseparable. The edges 126
may form a lip about the periphery of the liner in that the film layer and the first layer
extend beyond the core and are substantially compressed to form the edge and encase the
core. Alternatively, the core may be included in the lip although it is substantially
compressed.

{641  The liner may be arranged so a film layer is along both outer surfaces of the liner,
thereby covering an entirety or part of the first layer. In this arrangement, the liner can be
modified to have a distinctive appearance and selected surface texture according to the film
layver. Portions of the first layer may be accessible through the film layer while the film
layer surrounds at least a part of these portions.

[651 Fig 10 shows an example wherein the liner 131 has first and second portions 133,
135 defined along a periphery of the liner 131, and a film layer 137extends about at least
part of the first and second portions 133, 135, This liner 131 may have a thickness greater
than the liner in Figs. 8 and 9 because the liner 131 constifutes a pad for an area of a device
requiting greater cushioning or support.  Other features may be similar as in
aforementioned liner embodiments, e.g. edges, etc.

[66] Because the liners described are breathable, various liner embodiments may be
stacked over one another or used in combination with each other. Une of the liners might
be attached to one feature of a device, whereas another liner is attached to a different
feature. The different liners may have different properties such as materials or dimensions
for the core, and the outer layers.

[671 Fig 11 shows an orthopedic brace 141 prior to receiving the liners. The brace 140
includes hook material 143 for securing to the first layer of any of the aforementioned liners
or any of the aforementioned portions in combination with the film layer. Fig. 12 shows
how the liner 118 extends over an inner portion of the brace and extends over the liner 131,
The portions 133, 135 of the liner 131 may differ from the outer surface of the liner 118
{i.e, the film layer) according to desired usage of the liner 131 with the contours of the

portions 133, 135 accommodating the liner 118,
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[68] Other liners may be used having any of the aforementioned features for covering
other components of the brace, including hinges and frarne components, as shown by pads
145 for the hinges and liners 147, 149 for the frame components. All of the liners may be
made to have the same type or different types of film layers. All of the liners may have

the same color film laver, such as blue.
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Claims

1. Aliner (110) for an orthopedic or prosthetic device, comprising:
a core (112) formed from a porous and compressible material, the core (112) having first

and second sides;

a first layer (116) secured to the first side of the core and having breathable properties;

characterized in that a second layer (114) connected to the second side of the core (112),
the second layer being (112) formed from a porous and polymeric material such that the

liner permits a transfer of air through the first layer (116), the core (112), and the second
layer (114).

2. The liner of claim 1, characterized in that a mesh layer (130) located between the core
(112) and the second layer (114), the mesh layer (130) having a plurality of spaced

apertures (134) arranged in a pattern.

3. The liner of claim 2, characterized in that the second layer (114) has portions

impregnating and interlocking the apertures of the mesh layer (130).

4. The liner of claim 2, characterized in that the second layer (114) is laminated to the

mesh layer (130).

5. The liner of claim 2, characterized in that a third layer (132) is directly secured to the

second side of the core and the mesh layer is secured to the third layer.

6. The liner of any one of the preceding claims, characterized in that a third layer (132) is
directly secured to the second side of the core and is located between the core and the

second layer.
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7. The liner of any one of the preceding claims, characterized in that the first layer (116)
defines a first outer surface of the liner and extends over the entirety of the first side of

the core.

8. The liner of any one of the preceding claims, characterized in that the second layer
(114) defines a second outer surface of the liner and extends continuously over the

entirety of the second side of the core.

9. The liner of any one of the preceding claims, characterized in that the liner defines a
peripheral edge portion (22) whereat the core, the first layer and the second layer are

compressed.

10. The liner of claim 9, characterized in that the peripheral edge portion (22) defines a

crimped profile.

11. The liner of any one of the preceding claims, wherein the second layer (112) is vapor

permeable across its entirety.

12. The liner of claim 2, characterized in that the mesh layer (130) defines a surface
pattern comprising a plurality of apertures extending through a thickness of the mesh
layer and a plurality of recesses, the second layer (114) impregnating the plurality of

apertures and extending through the thickness of the mesh layer and into the recesses.

13. The liner of claim 12, characterized in that the second layer (114) only extends into

the plurality of apertures and recesses of the mesh layer.
14. The liner of claim 1, characterized in that the core is formed from an open-celled
polyurethane foam, the first layer is formed from a brushed polyester, and the second

layer is formed from an aqueous-based polyurethane emulsion.

15. The liner of claim 1, characterized in further comprising:
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a polymeric film (115) having a thickness substantially thinner than the core and the first
layer and being breathable and porous, the film secured to the second side of the core and
defining at least part of a second surface opposite the first surface of the liner, and the

film having a contrasting color relative to a color of the first layer.
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